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1. 16^0*^ 

2. tiFtt!ff*<Z>IBffia 

(Bac lllus)a^i©y / J.©*^^ % s h 
* &J&4_bK fh7 VXttffl D N A *>/ y h J 

2. rh^yxf^fflDNA-t^> y fj * % 91 
*<* * - £ BR/* * * -Jticsar * . 

4. r b v V ftffl D N A ■b^> y hJ * «t Of 



( 1 ) 



(Bacillus subtilia) * A f ^ X • 7* 3 fl- X 
(Bacillus pu»Uus) £ ;b X • * - * * -5 

V A (Bacillus circulansK Jtf * O < tt /< + Jl* 7* 
• U (Bacillus sub tills) * £ 4 „ ^ 

5. % m *< ^ * - * =fi"T -5 /< * ■ 7* * 'J 
Jfc T * T J: £ -N- ^ ^ - ri< 3- iu * • * 7* ^ V 

6. t* •=> nfl!ii!8 : ft*->D-xT?;siifl: 

7. rh^y^itfflDNA-fe^^yhj^^ae^ii 

I fffl& 12 24 36 

GTGGATATCCCT CATCAAACCTTT GTCAAAAAAGTA 
fHDTA 0QTF VKKV 

48 60 72 

A ATCA AA AGTTA TTATTA A AAGA A ATCCTTA AA A AT 
NQKL L L K B ILKN 



( 2 ) 
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m <i' BV "» -96 > 108 1 I. 

TCACCTATTTCA AGAGCAA AATTA TCTGAAATCACT 
S P^ I J _ R A K L S P H T 

vife' \l20 \ ~ " • VQ32 : 144 > 

GGATTA AATA A A TCAACTGTCTCA TCACAGGTA AAC 
GLNK STVS SQVN 

;: ; ' - : i; 156 ' : ■ ' 168 - - 180 

ACGTTAATGAAA GAAAGTATGGTA TTTGAA ATAGGT 
TLNK B S M V PBIG 

192 204 216 

CA AGGACAATC A AGTGGCCGAAGA AGACCTGTCATG 
Q G Q S S -C C_ 'R R P V M 

228 240 252 

CTTGTTTTTA AT A AAAAGGCAGGA TACTCCGTTGGA 
LVPN KKAG YSVG 

264 276 288 

ATAGATGTTGGT GTGG ATTATATT A ATGGCATTTTA 
I0VG VDYI NGIL 

300 312 324 

ACAG ACCTTG A A GG AACA ATCGTT CTTGATCAATAC 
T.D-L E . G T I V L D Q Y 

336 348 360 

CGCCATTTGGA A TCCAATTCTCCA G AA ATAACG A A A 
R H I E SNSP EITK 

372 384 396 

GACATTTTGATT GATATG ATTCAT CACTTTATTACG 
DILI DHIEf HPIT 

408 420 432 

CAAATGCCCCAA TCTCCGTACGGG TTTATTGGTATA 
Q H P Q SPYG PIGI 



r.; v 444 456 468 

GGTATTTGCGTG CCTGGACTCATT GATAA AGATCA A 
G I C V P G L I DKDQ 

: 480 492 504 

AAAATTGTTTTC ACTCCGAACTCC AACTGGAGAGAT 
KIVP TPNS N W R D 

516 528 540 

ATTGACTTA AA A TCTTCGATACAA GAGA AGTACAAT 
IDLK SSIQ. E. KYN 

552 564 576 

CTCTCTCTTTTT ATTGA AA ATGAG GCAA ATGCTGGC 
V S V P I B M B A N A G 

588 600 612 

. GCATATGGAGAA AAACTATTTGGA GCTGCAAAAAAT 
AYGB XLPG AAKN 

624 636 648 

CACGATAACATT ATTTACGTA ACT ATCAGCACAGGA 
HDN1 lY'VS ISTG 

660 672 684 

ATAGGG ATCGGT GTTATTATCAAC A ATCATTTATAT 
I G 1 G VlIN MULY 

696 708 720 

AGAGGAGTAAGC GGCTTCTCTGGA GAAATGGG ACAT 
RGVS GPSG B H G H 

732 744 756 

ATGACA ATAGAC TTTAATGGTCCT AA ATGCAGTTGC 
MTID PN GP KCSC 

768 780 792 

GG A AACCGAGGA TGCTGGG A ATTG TATGCTTCAGAG 
GNRG C K E L Y A S E 



( 3 ) 



( 4 ) 



804 

A AGGCTTTATTA 
HALL 

840 

AAACTGTCCTAT 
K I S Y 

876 

CTGAATGATATC 
L N D I 

912 

TTTGGATTCT A T 
P G P Y 

948 

CTA AATACTTTC 
L N T F 

984 

AATAGCATAATT 
N S I I 

1020 

TCA ATGAG AAG T 
, S H R S 

1056 

CAATTAGGCAAT 
Q I G N 

M092 
TTAGG ACAGA A T 
L G Q N 

1128 

ATTGTGATTG AT 
( V I D 



816 

AAATCTCTTCAG 
K S L Q 

852 

CAAGATATCATA 
0 D I I 

888 

GG AACCTTAA AT 
G T L N 

924 

TTAGG AATAGGC 
L G I G 

960 

AACCCACAAGCC 
K P Q A 

996 

GAATCGCATCCT 
E S H P 

1032 

G A AGTATCA TCA 
B V S S 

1068 

AGCTATG A ATT A 
S Y E I 

1104 

GC ACCGGCA TTA 
A P A I 

1140 

CATTTTCTGGAC 
H P L D 



828 

ACCA A AGAGA A A 
T K E K 

864 

AACCTCGCCCAT 
N I. A H 

900 

GCATTACAAAAT 
A I Q N 

936 

CTTACCAATATT 
L T N I 

9?2 

GTA ATTTTA AG A 
V I L R 

1008 

ATGGTTTTA AA T 
M V L N 

1044 

AGGGTTTATTCC 
R V Y S 

1080 

TTGCCATCTTCC 
L P S S 

1116 

GG A ATGTCCTCC 
G « S S 

1152 # it I 
ATGATTACA ATG TAA 
H I T H (xylR) 



'-35' "-10" 
AA CT TTCTGAAAAAGATC TTGAAAAACTC GAAAGCATTT TA TA ATA TTAA 

HVOT) 

GTCAAG TTAGTTTGTT TGATC AACAAACTAA T 

"-35* "-10" 
A A AA AACTA A A A AA A ATA TTC A A A AT ACT CACC AGCTTATA TA AGATG A A 

TpToT) 

AATA AGTTAGTTTGTTTAAAC A ACA A ACTAAT 



^-c**, ftrnn#.<o®wm i - 7 ma> i 
^itti 1 ®f>JL±<Di&&?-&± &±& r b =7 y * 
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(d) jlS tt*Gilc» -hS2H7 v ^ttfflH^ * 
10. rHy^fflDNA^^H*56^ 

i2. rt*im • * *tcatit 



(b) »±*«i/t* 

13. h 7 y*ttfflB*A<* -> ° "* c * 
ffiftfl:**.*, ##Sft*©i5KS5 9 ~ 12^1 

14. ' h7y^iSONAt/>y^* M 

1 GTGG ATATCGCT CATCA A ACCTTT GTCAA A AAAGTA 
fHDTA DQTF V K K V 

48 60 ?2 

AATCAAAAGTTA TTATT AAAAGA A ATCCTTAAAAAT 
NQKL LIKE 1LR« 

84 96 
TCACCTATTTCA AGAGCA AAATTA TCTGAA ATGACT 
SPIS R A K I SFHT 

120 132 
GGATT AAATAAA TCAACTGTCTCA TCACAGGTA AAC 
C L N K STVS SOVN 



( 7 ) 



( 8 ) 



156 

ACGTTA ATGA AA 
T L M K 

192 

CAAGGACAATCA 
Q G 0 S 

228 

CTTGTTTTT A AT 
L V P N 

264 

AT AGATGTTGGT 
I 0 V G 

3O0 

ACAGACCTTGAA 
T D L B 

336 

CGCCATTTGG A A 
R H L E 

37 2 

GACATTTTGATT 
DILI 

408 

CA AATGCCCC A A 
Q B P Q 

444 

GGTATTTGCGTG 
G I C V 

480 

AAAATTGTTTTC 
K t V F 



168 

GAAAGTATGGTA 
B S M V 

204 

AGTGGCGG AAGA 
S G G R; 



240 

AA AA AGGCAGG A 
K K A G 

276 

GTGG ATTATATT 
V D V .1 

312 

GG A ACAATCGTT 
G T I V 

348 

TCCAATTCTCCA 
S N S P 

384 

GATATG ATTCAT 
0 H t H 

420 

TCTCCGT ACGGG 
S P Y G 



180 

TTTGA AATAGGT 
P E I G 

216 

AGACCTGTCATG 
R P V M 

252 

T ACTCCGTTGG A 
Y S V G 

288 

A ATGGCATTTTA 
M G I L 

324 

CTTG ATCA ATAC 
L D Q Y 

360 

GAA ATAACGAAA 
E 1 T K 

396 

CACTTTATTACG 
H P I T 

432 

TTTATTGGTATA 
P ! G I 



456 

CCTGG ACTCATT 
P G L I 

492 

ACTCCGAACTCC 
T P N S 



468 

G ATAAAG ATCA A 
D K D Q 

504 

AACTGG AGAG AT 
N H B 0 



516 

ATTG ACT TAA AA 
I D L K 

552 

CTCTCTCTTTTT 
V S V F 

588 

GCATATGG AG AA 
A Y C E 

624 

C ACGATA AC ATT 
H 0 N t 

660 

ATAGGGATCGGT 
I G I G 

696 

AGAGG AGTAAGC 
R G V S 

732 

ATG ACAATAG AC 
H T I 0 

768 

GG A AACCG AGG A 
G N R G 

804 

A AGGCTTTATTA 
K A L L 



528 

TCTTCG ATACA A 
S S I Q 

564 

ATTG A A AATG AG 
I E N E 

600 

A A ACTATTTGG A 
K L P G 

636 

ATTTACGTA ACT 
1 Y V S 

672 

GTTATTATCA AC 
V 1 I N 

708 

GGCTTCTCTGGA 
G P S G 

744 

TTTA ATGGTCCT 
P N G P 

780 

TGCTGGGAATTG 
C K E L 

816 

A A ATCTCTTCAG 
K S L a 



540 

G AGAAGTAC AAT 
E K Y N 

576 

GCAAATGCTGGC 
A N A G 

612 

GCTGCAAA AA AT 
A A K .N 

648 

ATC AGCACAGG A 
1 S T G 

684 

A ATCATTTAT AT 
H H L Y 

720 

G A A ATGGG ACAT 
E H G H 

756 

AA ATGCAGTTGC 
K C S C 

792 

TATGCTTCAGAG 
Y A S E 

828 

ACC A A AG AGAA A 
T K E K 



840 

A AACTGTCCTAT 
K L S Y 



852 

CAAGATATCATA 
Q 0 I I 



864 

AACCTCGCCCAT 
N L A H 



( 9 ) 



(10) 



—577— 



a Sirs 



?$raBge3-157D87(4) 



876 - - ■■■■ 888 - - < . -900 
CTGAATGATATC GGAACCTTAAAT GCATTACAAA AT 
I N D I G T L H ■ \i A L Q N 

912 * 924 ; ■ - 936 

TTTGGATTCTAT TTAGGA ATAGGC CTTACCAATAIT 
p G P ¥ L G I G LTKI 

948 \ 960 - 972 

CTAAATACTTTC AACCCACAACCC GTAATTTTAAGA 
L N T F N P Q. A V I L R 

984 • 996 1008 

AATAGCATAATT GAATCGCATCCT ATGGTTTTAAAT 
NSII BS B.P.NVIN 

1020 1032 1044 

TCAATGAGAAGT GAAGTATCATCA AGGGTTTATTCC 
S n R , -S BVSSRVYS 

1056 1068 1080 

CAATTAGGCAAT AGCTATCA ATTA TTGCCATCTTCC 
QLGN SVBL L P S S 

1092 1104 1116 

TTAGGACAGAAT GCACCGGCATTA GGAATGTCCTCC 
LGQN APAL GHSS 

1128 1140 1152 f? it I 

ATTGTGATTGAT CATTTTCTGGAC ATGATTACAATG TAA 
IV I D HPLD HITM (xylR) 

•-35- --10* 
A ACTTTCTGA AAA AGATG TTC A A A A AGTC GA A ACGATTTTA TA ATATTA A 

(PiO,) 

GTCA AGTTACTTTGTTTG ATCA ACA A ACTA AT 



--35" --10" 
A A A ft AftCTft A A Aft A A ATA TTGA A A ATACT GACG AGCTTAT A TA ACATG A A 

(P.O.) 

A ATA AG TTAGTTTGTT TAA AC A ACA A ACTA A T 

is. a&^^^wisttiafe^-c* * 

^ft$ix4 h 5 v ^ftfflte^S^ciS&f * 1 « 
17. iftfe^^fiRSl*«3Sr ^ <o«cteffl*-4-<* 
iftfc^£fi&ft*l»&^fc-f * D N AK&teLT^* 

i«jyjb©^xt*ffliJmE**flifcir* h 5 y * 

fiK*). 1 M^-htoate^^SK^^PS-^^fc-r * D N 
Ai i«PJ±©*>^^fflSHS£fSS^'<^^-u:^ 



<11) 



(12) 



18. rh.7 y^ftffl^^^ yt-j#«fctf:>xt1* 

• 5 /I/ X £ ti ;u X • - * * ? y x x it? ^ 
< tt W ;l/ X • x ^ y X^t»ft&ft*s <ft # » 

jRcsBBBmi 6ia*fcttmi 7 3* 0 it,i 1 m 

CC $S £> £f9— . 

ao. h7y^^^DNA*^> y ae 3?iJ 

I Mte 12 24 36 

GTGGATATCGCT C ATCA AACCTTT GTCAAAAAAGTA 
fMDTA DOTP VKKV 

48 60 72 

A ATCA A AAGTTA TTATTAAAAGAA ATCCTTA A AAAT .. 
NQKL LLKB ILKN 

84 96 108 

TCACCTATTTCA AGAGCAAAATTA TCTG AAATGACT 
SPIS^RAKL SPMT 

120 132 144 

GG ATTA A ATA AA TCAACTGTCTCA TCACACGTAAAC. 
GLKK STVS SQVM 

156 ■ 168 180 

ACGTTAATGAAA GAAAGTATGGTA TTTG AAATAGGT 
TLHK BS HV PEIG 

192 204 216 

CAAGGACAATCA AGTGGCGG A AG A AGACCTGTC ATG 
QGQS SGGR R P V M 



228 240 252 

CTTGTTTTTAAT AAAA AGGCAGGA TACTCCGTTGGA 
LVFN X K A G YSVG 

264 276 288 

ATAGATGTTGGT GTGGATTATATT AATGGCATTTTA 
I 0 V G VDYI HGIL 

300 312 324 

ACAGACCTTGAA GGAACAATCGTT CTTG ATCA ATAC 
TDLB GTIV L 0 Q Y 

336 348 360 

CGCCATTTGGA A TCCA ATTCTCC A G AA ATA ACGA A A 
R HLE SNSP BITK 

372 384 396 

GACATTTTGATT GATATGATTCAT CACTTTATTACG 
DI LI D fl I H HPIT 

408 420 432 

CAA ATGCCCCAA TCTCCGTACGGG TTTATTGGTAT A ' 
O WP O SPYG PIG I 

444 456 468 

GGTATTTGCGTG CCTGGACTCATT GATAA AG ATCA A 
GICV PGLI D KOQ 

480 492 504 

AA AATTGTTTTC ACTCCGAACTCC AACTGGAGAGAT 
KIVP TPNS NHRD 

516 528 540 

ATTG ACTTAA AA TCTTCGATACA A GAG AAGTACAAT 
IOLK SSIQ BKVN 

552 564 576 

CTCTCTCTTTTT ATTGAAAATGAG GCA AATGCTGGC 
V S VP 16MB ANAG 



(13) 



—578— 



(14) 
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588 

GCATATGGAGAA 
A Y G e 

624 

CACGATAACATT 
R D N 1 

660 

ATAGGG ATCGGT 
I G I G 

696 

AGAGG AGTA AG C 
8 G V S 

132 

ATGACAAT AGAC 
H T I D 



600 

A AACTATTTGG A 
K L F G 

636 

ATTT ACGTAAGT 
1 Y V S 

672 

GTTATTATCAAC 
V I I N 

708 

GGCTTCTCTGGA 
G P S G 

744 

TTTAATGGTCCT 
F N G P 



: 612 
GCTGCA AAAA AT 
A A K N 

64S 

ATCAGCACAGGA 
I S T G 

684 

AATCATTTAT AT 
N R L Y 

.720 

GAAATGGGACAT 
E H G H 

756 

AAATGCAGTTGC 
K C S C 



768 

GGAAACCGAGG A 
G H B G 

804 

AAGGCTTTATT A 
K A L L 

840 

AAACTGTCCTAT 
K L S Y 

876 

CTGAATG AT ATC 
L N 0 I 

912 

TTTGGATTCTAT 
p G ? Y 



780 

TGCTGGG AATTG 
C K B L 

816 

AAATCTCTTCAG 
X S I a 

852 

CAAG AT ATCATA 
Q D I I 



GGAACCTTAAAT 
G T L N 

924 

TTAGGAATAGGC 
L G I G 



792 

TATGCTTCAGAG 
Y A S E 

828 

ACCAAAGAGAAA 
T K B K 

864 

AACCTCGCCCAT 
K L A H 

900 

GCATTACAAAAT 
A L 0 N 

936 

CTTACCA ATATT 
L T N 1 



a jo 960 9 7 2 

CTAAATACTTTC JACCCACAAGCC GTA ATTTTAAGA 

no a 996 

amcmSi s»tcc«tcct hc«tttm» 

mon 1032 1044 

TCAATGAGAAGT GAAGTATCATGA AGGGTTTATTCC 

SW BS BVSS bvi 

CAATTAGGCAAT AGCTMGAA??! T«CC.Tci|SS 

ttaggacagaI? gmccmcIt" gcmctcwS 

LGttN APAL bno 

tiofl 1140 1152 it I 

ATTGTGATTGAT CATTTTCTCGAC ATG ATTACAATG TAA ^ 
I V I 0 HrLU n * 



AACTTICTGAAAAAGATGITGiMMGICGAAAGGATITtAmi^) 
rrra Afi TTftGTTTGTT TG ATGA ACAA ACTAAT 



*-35" 

_GAiAAU! 

>Kt*fln TTAGTTTGTT TAAACAACAAACTAA.T 



-10* 



AAAAAACTAAAAAAAAIAlTGiMlimGACGAGGTTAtAIMG^A, 



<IS) 



(16) 



»3te»*** «»■*•«■» 
•a k <o -< * « * L * * i.** • 

etsi*t a-MB***** 8 -*"- 

3. R?sa3W«B«KW 

iflg M -h e •> * « » H * * * * & * * £ * * * * 



■r «. 

ttt*<o««J 

on AEnc-j.ru »*-******* itc 

i , -C , ''is 3? tt c * <. > X « SS ® i* E * O * * * * 

**.Xf *1*T • 3-.M-Cl.eh.rlel. ell) 
T 4MH T * * - 



(17) 



(18) 
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1*R]Bg63-157987 (6) 



flsfcjK: it'* * • X 7 U X (Bact Mm sub tills) 

tc*f 4 *#&{£*© ^--y/*J«kO!«5i: 

ri< [SH* £ ft 4 <fc ? t£ -> T S fc . X •> x '/ * 
7 • a - 'i - ittfcfiHttC. ;ux - x 7 * 'J 
X (B.subtl Us) tt^Bf«c-C tttt < . L^t>rt«« 

* £ £ L # n . $ /i:. ^x • xr^'Uttig 
v xifc© — o©^«*t * 4 Ka-?-iBf3cfcU ua* 

jkdftTftfc. 

Tcft£?£&«bftT^4ifite*&9l3fci4i£&tc 



(19) 



©&*£*? it 4*$fe* ©UStfitt. *fl3(c£ 

X •> a 'J * 7 ■ a - ■/ - C T 14 * C © 13 IB 
<&tt±i£©J;-3ttt«»**«t*-s*---y r u v * 

-rf fl/ X • XT"?- 1 ) XCfe^Tl->x r i +7 \ 

3 - i; - ^ bo 5 # y - x M -r u y ;** ~< u 

- ^ - t*4 £ <t ttYanaura <b Bennar £ J; T 

$ *IT H4 (Proc. Natl. Acad. Sci, USA . 
81(1984)439 - 443 M) . L # A< £ . d © iff 

ifcteW:5^ h - x^-c u - * - — ') r u v * - & 

tC;fc*t 4 + ->o-x*J:oe 
*©{to©&^J;^TJS&-r4C<ba<T&4c:<ha< 



0£ftfc&9iC*4SSCffl^4C£a<-raJ!Ct^. 

91 It ^ 3 7 - -fcf *>< IS & 

tpalva 6. Gene. ££(1983) > 229 -235 H : 
Ulaanen & N J. Bacteriol. „ 112(1985) . 176 
-182 R ; i-Jefctffleyer iFIechter. Environ. 
Microbiol.. 50U985K 503 -507 . 

( §t W Jffifc L, J; -5 & r 4 HQ * ) 
ate* n - a v ^7, *«♦*'© — JfcWIWH 

T*4. »{£*©££«* *ffll&&S*a£3£-r 4K 
i«&#£J:.,T3?*>4. 0 < ©tft^K. £/S«5 0 
/£©ttifiig«&tt tt&ifi i «|5j-T tttt 

<. *4«^tctt. ^«ate-?&Jtt«itts±«-a 

±B**fl>xc*^T#3fcate**»9l*-«r4 



(20) 



££T*ofc. * n - X C J; Tfcz& £ ft 4 W 
Sftt. I.C. Roncero(J. Bac ter i ol .JJ6 (1983) . 
257 -263 B) C T85«i* ftTt^4 <fc ? tt + 

£i£K5*>. C ©* •> o - x &*t*. jtfig/£% 

.+ ->?^--er*jeftr*»aate*i*. 

y/kLTx x s/ * »; * 7 ■ a - 'J - *? <fc & * * *\> 

X • X7*^9XCi3lt4*->7^--tr©^^tCffl 
l^HT*fc (*f £&3B75286 - A **J; Cf® 
1 98978 - A . 

< ^ ^ c t c 14. ^ *x * xr^ixc* 
ht* ■> 7 y ffi ft sir 

a a £ L *: . 



(21) 



(22) 



?3S)BaG3-157987(7) 



* a g .* * * i ■ * -t » * * ft m 89 85 s * T * 



y * ft ffl a * c B5 * r 4 i ■ » -t « •> * * * ffl 191 
( c) is±**«i" aa*** 

« a s * * * * • * * * ra * * * c t * * * 4 



(23) 



(24) 



XB.Mtt. ***** ae?*/S«»*56 



it4 8r»afi^»S»cM^*- 

o a e * o « * * ■ 85 r * fc ° k 1 m ffl r " 16 " " 



(25) 



(26) 



—581— 



^363-157937(8) 



- x) < ffefftttt t*. 

5?*^ JiJc -j T ^ 4 • 



< £4» 2«0||tt4£ttJ&tt&?&aqb*P!l9c: 



(27) 



(28) 



ii/x«j * r v 3 - - © <t -5 <c ftb 
x*^u-^-©fljc#AL/«ct*ft«r/x£/j:tr*c: 



M*fr 12 24 36 

CTGGATATCGCT CATCA AACCTTT GTCAAAA AAGTA 

fit D T A DQTF VKKV 

48 60 72 

A ATCA A A AGTTA TTATTA A AAG A A ATCCTTA AAAAT 

NOKL LLKE I L K N 



84 



96 



108 



TCACCTATTTCA AGAGCAA AATTA TCTG AA ATG ACT 

S P I S R A K L SFMT 

1 20 132 144 

GGATTAA ATA AA TCAACTGTCTCA TCACAGGTA A AC 

C L N K STVS SQVN 



156 

ACGTTAATGA AA 
T L M K 

192 

CAAGGACA ATCA 
Q G Q S 

226 

CTTGTTTTTAAT 
L V P H 

264 

ATAGATGTTGGT 
I D V G 

300 

ACAGACCTTGAA 
T 0 L B 

336 

CGCCATTTGGAA 
B H L B 

372 

GACATTTTGATT 
DILI 



168 

G A AAGTA TGGTA 
B S n V 

204 

AGTGGCGG AAGA 
S G C R 

240 

A AAA AGGCAGGA 
X K A G 

276 

GTGGATTATATT 
V 0 Y I 

312 

GG AACA ATCGTT 
G T I V 

348 

TtCAATTCTCCA 

S II. S P 

384 

CATATGATTCAT 
D h I H 



180 

TTTGAAATACGT 
P B I G 

216 

AGACCTGTCATG 
R P V n 

252 

TACTCCGTTGGA 
Y. S V G 

288 

AATGGCATTTTA 
N G I L 

324 

CTTGATCA ATAC 
I D fl Y 

360 

~G-A A ATA ACG A A A 
B I T K 

396 

CACTTTATTACG 
H P I T 



408 

CAA ATGCCCCA A 
Q « P Q 

. 444 
CGTATTTGCGTG 
G I C V 

480 

A AAATTGTTTTC 
K I V F 



420 

TCTCCGTACGGG 
S P Y C 

456 

CCTGGACTCATT 
P G L I 

492 

ACTCCGAACTCC 
T P N S 



432 

TTTATTGGTATA 
F I G I 

468 

G ATA AAGATCAA 
D K 0 a 

504 

AACTGG AGAGAT 
N H R D 



(29) 



(30) 
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516 

ATTGACTTAAAA 
I D L K 

552 

CTCTCTCTTTTT 
V S V P 

588 

GCATATGGAGAA 
A Y G B 

624 

CACGATA ACATT 
B D N I 



528 

TCITCGATACAA 
S S 1 ft 

564 

ATTGAAAATGAG 
I B H B 

600 

A AACT ATTTGGA 
K U F G 

636 

ATTTACGTAAGT 
I Y V S 



660 

ATAGGG ATCGGT 
I G I G 

696 

AG AGGAGTAAGC 
B G V S 

732 

ATGACAAT AGAC 
H T I D 

768 

GGAA ACCGAGGA 
G H R G 

804 

AAGGCTTT ATT A 
K A L L 



672 

GTTATTATCAAC 
V I I N 

708 

GGCTTCTCTGGA 
G . F S G 

744 

TTTA ATGGTCCT 
F N G P 

780 

TGCTGGGAATTG 
C K B L 

816 

AAATCTCTTCAG 
K S L 0 



540 

GAGAAGT ACAAT 
B K Y N 

576 

GCAAATGCTGGC 
A H A G 

612 

GCTGCAA AAAAT 
A A K N 

. 648 

ATCAGCACAGGA 
1 S T G 

684 

AATCATTTATAT 
N H L Y 



840 

A AACTGTCCTAT 
K L S Y 



852 

CAAGATATCATA 
Q D I I 



720 

GAAATGGGACAT 
E H G B 

756 

A AATGCAGTTGC 
K C S C 

792 

TATGCTTCAGAG 
Y A S B 

828 

ACC AAAGAGA AA 
T K E K 

864 

AACCTCGCCCAT 
N I A H 



876 888 900 

CTGAATGATATC GGAACCTTAAAT GCATTACAAAAT 
tHOI GTLH ALU« 

912 924 93 6 

TTTGGATTCT AT TTACGAATAGGC CTTACCAATATT 
FGFY LGI6 LT»i 

048 960 972 

CTAAATACTTTC AACCCACAAGCC GTAATTTT AAG A 
L H T P HPQ* VIUK 

qoa 996 1008 

AATAGCATAATT GAATCGCATCCT "GCTTTTAAAT 

\r\in 1032 1° 44 

TCAATGAGAAGT GAAGTATCATCA AGGGTTTATTCC 
SUBS BVSS HVYs 

in ce 1068 1080 

CAATTAGGCAAT AGCTATGAATT A TTGCCATCTTCC 
a L G N SY BL LPSS 

in no 1104 1116 

TTAGGACAGAAT GCACCGGCATTA GG AATGTCCTCC 
LGftN APAL GHSb 

119ft 1140 ll 52 ff * 1 

ATTGTG ATTGAT CATTTTCTGG^C ATGATTACAATG TAA ^ 

AACTTTCTGAAAAAGATGrrGJliAJ^ 



f^TP&flft TTftCTTTGTT TG ATCAACA AACTA AT 



(31) 



(32) 



AA AAAACTA AAA AA A ATAT^G_A^1aXACTGACG AGGTTAT ATJUGATG_A£^ 
' »*Tt a(! TTAGTTTGTT TAAAC AACAAACTA _AT 

**■**) . - 
p n — y # 

DNA*Ba»HI " 
K pBR322 (New England Biolabs^SS) 
TiSSU*:^ x^x^T.-^-i-HClOOOr." 



ifi£*xynBtt8. 4kb77^/ * h -h C ft * * 
^-cr>ifl(K^(xynC)^fi < #0***1*7 

#*IE*U*** j|t.C^^xy«c©±*a)320 bp 
ttspi-Bginv 7^>y^^ cit 

<xylB)##ffil*fc£ ^fc- SDS--<- 



(33) 



(34) 
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;i/USlMt«ftffitt^ a - y<tL& D N A ttxynB 

fc. 

xylRiftfe^ ttxynBi? J; f/xylACDlBIC & *) . 

($10) . C©ittfe^ttll52 bp 
U 7* U - * y -r - 1*384 flacor 5 / Bt*£fiJS 

-^-tt. Gi Uan <bCha«ber J ain ilCj; *,.TS28 
^tlfcg** S 1 IZ <fc -,T9Ji**L*:(Cell 
285 ~93g) . 



&t©3?J60It r a ^ - ^ - - u- ^ 

-Pi0,4? <t PtO.fc^C* »; 7* v * - if te^xylH 

* * -*m&r * eclats *»w©ifie^» 

itf'f^fl'X • * 7* * 'J * *f C/ X *> x 'J * T - 

oTfTofc. *IPS6?#*ffl^*mit. Bal 31*^ 
l/7--fe*i!lis *'JJ-DNA-'] ;/ * - 
fccfcCf D N ACT 4 - U rff--fe-<fc ©iSI&tt. He* 
England Biolabs ttSOSfiS^ffl^Ts E tt C J: 



t£ T © A/ * • * 7* * U * «E tt , * x 



(35) 



(36) 



X7**';*168 OiXIS^T * CSpltlcan . 
Proc. WaH. Acad. Scl.^ 1072~78H^ 1958) , 
RUB200 : aro 1906 . a«yuB07 *?J;^a B yR2 fct . 
Or. Prank Young . o f- * X ^ - * 5* . - a. 3 - 
SL438: tr P C2 (BS-T'J&J5x;*f«fcCJ*7*n 
•rT--fe"^fM) ttDr. Kin Hardy . Biogen. O * 
*-7*>>£f£fc. DN497:. a«yE07 *?J:tfa«yR2 
SL438 A* S> <D £ a -IDNACJ;* BUB200© 
aro+JgStlcfe^T * . QB 1 133 : aro 1 906 . netBS, 
sacA321 . amyEfctDr. Georges Rapport . IRBH. 
/* »; t> Vltz . QBU30: da I ^ »etB5 . sacA331 
*? J; tfamyEtt Bad I lua Genetic S tockCen ter . 3 
ny/**^ ± js j it t> fttz . 0N608:dal-l . 
aetB. aacA*? J: any E QB 1 130 ^ <o <0 9 a * '/ - 
A D N A C <fc -&QB1133©aro+*? £ f>*dal -1 0 ® <£ 

SHa28\: oetB . sacA . a ryE *> <fc t/ xy nB tt . 
DN 497 ^bfl^atV-iDNACkiDN 
608 ^ffl^y^'Uvi's VKJ;r»Tit*l, xynBiC 



SHal65: 0N497 © 7* a f T. - -fr* 5S - r nv^*T^. 

I £> * 'J * T • 3 - 'J - <B. col i) : HC1000 : 
P-lacX74 galP . galK. ( 1 eu- ara) 7697 (Cas a- 
blaban. H . J . *? J: Cohen , S.N. (1980) s J. Mol. 
Biol. 7697. X29_. 179 -207 K) . CCDESttctt 

7- 5 * 5 K 

x •> x y + 7 • ^ - 'J - 

PBR322: Sutcliffe.J.G. (1979) Cold Spring 
Harbor Syap. Huant. Biol. v 43. 77 — 90H) . 

si f* ^ . ^ 7* ^ >; ^ 

POM 1050: -r >^ -^1$^tflISBm5940/84 -^H« 

7*f- xfinsa^ags t^u. Bacurioi. 121:295 

-304 1975) . ffllia*. yctCiSiC^SS (7000 

rp«,-3#IBI)K:<fc-aTl3<RLT* 2 0X/'|3 
-;^*^t,'±©®l 0^-fl) 1 ^Stc|?^ffit^t. 



(37) 



(38) 
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l$«©l»3ii£ (0. 4 Xf*! - 0.04M© 

©R/j>i&i&(Spiii™n, Proc. Natl. Acad. Sci. 
USA. 44:1072-78. 1958) > £ S £ L- * . DNA* 
flD^T. &^«5* 3 7 XT 2 0 # [SJ U A< * 
A y * * > a ^ ttBl*aa*S 

t . <f * 7 * 3 - 'J - © 



X .>x'J*T o-'J-K-12 t*802 

lb <* i y v ^afcDiogfl)'<^" >■ 'J 

7Y>. 5 g O^V mSttffl***tf 1 0 « ® 

NaC£ > P H7.0 ) 500 

m£ L B TI 100 te^l&IRL-. 3 7 r T450 m*T 
©ft**** 4 «tt4*Tft***fc. 

i 5 *na*Jn=iB:an,. i5#i«3ooo 

r P .<S.r«.ll GS3 a-*-) "C iS ^ 200 

m£ ©fcfc^ 0. 1 M© CaC £ , tC##flSt 1^ 

T 2 0 #lii!fift3£ I** 'I 0 ^r a 13000rp» TiS'C^SB 



5nl ©#fcl> 0. 1 M© CaC £ . L-v 
*±lC20l3HaS£bfc. &^ Jfrfcti^ i| □ - 
/v£ l o XCtt** Tfillx. -85*«*a**-C 
"7 0icT«??^fc. ifi*SL.fc©KJ* 
*_t-cSi*?$-fr- DNA*fiH*-> 
4 5 49-IBU 3 7 r T 2 y* * * 3 y ^ 

X •> * »J * T ■ 3 - 'J - *250 m £ L B . 0. 4 

m£ ©&ffi« 1 C0.025M Mi X - HCI * pH - 8. 0* 
0 > 0.01M©BDTA. 0.05M©^^3 - X. 2 m g 

tTl 5*ia^**^-'>^l/fc«^ 8m£ 
©ffiffi«E2 (0.2M©Na0Hs 1HSDS) <tiS£ 
Lfc. 6 m£ ©«&« 3 (3MSK+I- 

y^i.pfl-4. 8) ^Jtia^^S^^^oicTeo 

# ISJGS # L* ft - 19000r P «(Sorvall SS34 n-^ 



(39) 



(40) 



-T tfj 45000 8 ) T 2 0 ^ -t® 

«*o. 6*©)»-< v 7-a - ^-rfctiie^ 

T . 1. 2 m£ © 5 T E (0.05M© h 'J A • HC« > 
P H- 8. 0 . 0.005 M © E0TA ) £ 2 0 /i £ ©i»K 
R NT —"fe* A (Boohringer) (2mg/m£> t & 
^iJ'flfe^fc. 3 0 *8iffi*VTi65 
*© 4. 0 nH ««« 4 .( 8 0 g CsC£ *f <fc U= 5 6 
m£ © 5 T E ) <fc 0. 1 m£ ©EtBr (1 0 m g / 

!& I *45ooorp B iT 2 0 H$r B ia^^sst-^- 
i|TK8i©«fc3t ;:: && l ' :fc ' 

x * * y * r ■3-y-tt-ett91bfciB9c 
sastt-fc. - o.oim© >j y«* y $ p« 
- 7. 0 fccfc^ii^ e^g/ 

100 M/m«OD-75-y*H-LC«pTlf 



tt^v**'<-i'« yift. **« 2 * 1 *© 

ttWift 2 *?<fctf 3 SOttffiM 5 <a.2M©*"'JS> 
y. 0. 2 M © HeC£ fc'J;^ 1 X S D S) £©*££■ 



(0.01M© y ySEU pH- 7. 0 *?J:CfiaStttS 
LB.^©5m£ • 'J 7.^ ^©7* 

2. ffiffilft 3 ffl&C 0. 5 m£ 
0= 0. 5 m£ ©i? a o*;UA*jDXs 3. 19000rp« 

-fr. 400 ^£ ©ffiffi?8t6 (0.05M© MJ ^ * HC£ > 

pH- 8. 0 . o.iMftfitMJn) e«#R*** 

^S^ftSt^-ti:^ lt»**T. 100 ^£ 

©T E (0.01M M; A ■ HC£ . pH - 8. 0 v 0.001 



(41) 



(42) 
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MOBDTA) t> s / mi ©»»RN7--b'A 

(Boehringer) i^CW^IftLfc, . 
VI. r(»A/X^y»'U»^Pf/-ADN 
. A©iHSg 
*tj 5 0 ml OJStfi^^iJltllrLfclfflBKD^Uy h 

* 1. 1 ml (DmWm (0.05MO h 'J X • HC1 . pH 
- 7. 4 . 0.1MO NaCI .•25MX^n-») * 
CH Lfc. 100 ^ 1 <D 'J '/ f - i ( 2 5 m g 
/ml ) *?«fccri50 M ©BBTA ( 0. 5 M . pH- 

8. 0 ) *»n*.fc. 3 7 tT3 0#H-f y 

9 ylfc. 2ml ©0. 2 MS D S^fln 
3 0^1313 7 -CTM * :* *> 9 
fc. 1 8 © CaCl *bO. 05m 1 BtBr (1 0 m g / 
ml ) £-0.95ml © ig «9 C # L T flU *. * iS^fe 

* 1 5 r T 2 0 f^HVTiSS a - ^ - (Beckaan) tfi 
T45000rp»T&/fc#*B U . 

d n a ts* ^©tceklt. 

•>U ys>T^*-7'c?l*ra#T&$iLfc. BtBr 
(0.01 M © b »J X • HC1 . pH - 8. 0 . 0.01M© 



(43) 



1*^363-157387(12) 

BDTA) CWLT 2^MaWLfc. &C> 

T E E T 8 ml KW53LT , 7j t y-^-e2ig}iaaj 

L % !?Da*^A-Clig}ftmLfc. DNAtO. I 
M© NaCI i )&X ^ J - -O'Ttfctt $ 1ml 
T E (0.01 M © h'J 3. * HCt ^ p«- 8. Ox 0.001 
M © BOTA) CrSWL/i:. ^n : ey-ADNA*4 

pSX 50 

*&e«:c** 2 w©3s*:«afe^a^»*m« 

LT. xyIR*>£, ©«3ftffC<fc -.TPi0,±?«tCfP«0,C 
«fc T ? a - y 3£?a<*-ti'* C t^TS fc* 

pSX 56 

352E3K:tt. PUT©ICJ6fHefflt^ti4S* 
-<^^-0—?T*4pSX 50©WHlieia^^rbT 

sic^d ti-s j; o . c©»iPaift0tt^ 

(CUI C&»;*nfc) BgMI 77^>nC*tt 
« 322MspI ±©rn*-^ * *< U - * - 



(44) 



P,0, , Sal I 7 7 ^ > V KCWt-S 2. 5 kbCla!±© 
rf?-Ji>X • 7* 3 ;i/^xyl8atte : ? : *? e fcCJ c )tylR^M^ 
ffT134b P * ?fl©fl£?E& 8 2 bp* TSphI-7 5 ^j* 
y rC#bT 1380bp Ba«HI±T?©^f-^X • * 7* 

pDN1050( 2. 5 kb) CfllAb . 
pSX. 5g ■ 
£'3 811*. & -5 — -?©2£*-<> * -pSX 56©fct 

*-/t>* • ;*7**- 'J XxylRiftfc^*? J; tfxy I Rrt< Bflte 
f iff! 215bpA-<i, *©#lt& 8 2 bp* TCtaHC** 

CT 1475bp©BcoRI iTCra^-^ * ^ \s 

- * -PiO**f <k tfpSX 50«:*?tt* i^IttiOxynB^ 
fc^fcjfc* . £ 1ST. 7*5 * 5 KpDN1050 
(2.65kb)«:#A b*. 

J^SlfemCyi:v>f^7l/X • xrf'i ^SHa 28(xynB-) 
d y i - ;i/ - fi - d - * *> a e -5 y *> K (S i gma) 



^©H^AUSO -200 C « TltSnr * C t*7fiT . 
C ©KJt*©ttfm*W 4 A EIC^ />v^b^eB 
^•tt**>a-^ ( + ) V>T^W$4i-fcfflWJ^ 
t»OttJiarttitt*©+C/D>'^ , --fe'©^flt*^L. 

i/^osaosuTHi+i/D-x/iL-c (-> £ 

3 

pSX 50±©xynBOClaI-Ba«H 7 7 # > V h ^x 

* — ^ — ^ (extracel 1 u lar alkaline protease 
subtlllain Carlaberg) B& -5 ^ ^ ^ * 

V ^ — * ;i/ $ x (Bact 1 lus I ichen i for* i s) 
©a p rJtfi^TBIftLTv r 7 ^S KpSX 55* 
»fc (* 5 H) . 

m4Biatt. + * a - ^ *ffl <r>r*? «fci/ffl i^r 

SHa 28©i®?8[4^r. + *> a - *ri<tt^JS£-C 
tt, 'li/VAyKttlUf, 0.28M * •> 



(45) 



(46) 
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P sx 52*? J :rje 0 SX 59 

ff^or a •> vise*** *> a 

C©»£**-pSX SOSitfpSX 56J:TClaI- 
■ UdH+C* d - y<fcLT„ KpSX 52* 

.fctfpSX 59 (35 6**0= 10) 

fiUSHa 16530(DN197(rD■rT-^:* l - , <* 



oSC 62 

Ii/A i)+7 • 3 - 'J - rrnB * - * * ~ * ~ * 

ro**fyae^«*®p« 52* n- yfc 

ttr^^S KpSX 62 Cm 8®) *»X. SHa 165 

p-sx 71 

pSX BBC***^"****"*** - *** 
^ = ©EcoBV g&{a©ISI©820b P © X * * ft * ^ r 

SHa 165 *JB*«e&U*:. S4 C (3 0 * 7 * <fc tf 

4. Elffi©fSf3t*&91 



(47) 



(48) 



82811*. * f "P sx 50©ffii&* 

pSX 56©f*i§* ^ % 

* © *< * * - -c # * « * * 34 * * ® * 85 * 

iftfr**tf Jb«*©**** y * y ***** 
4 «©*»W© ^ 9 - ©fHiS*^*- 



© ^ » ^ 
^gt jj n 08 £ 



(49) 



EcoRl ClaI 




Hind I H 



BgW 6 2 St^ftj^ H' 



»»ifStt * Jl1 * p * m 

I. flU^o 

IS -ID 6 2 *«F8lFlH35 0 9 5 0 2 4 ^ 

2. 

3. iiiEfc-r** 

7 0 -r * - JV * 7 ' 




rc a a 

^ 1215 504-0721 

4 £> ~- 

miEtit*® a ft 

fflfO 6 2 * 6 J! 3 "0 B <&&B> 



K* (6579) # * 



EcoRI 




nraB3B3-157987d5) 



ClaI 



■llNDlIl 

Fig.7 



I ClaI 




HindIII 



EcoRV 



BamHI 



Fig.8 



6. miEOtt* 

(2) Bl bs ( SB 4 a ) K 

7. *S jE (0 f*3 ® 

(2) ®m<D&® (SB 4 H)(rtSCS5lSl/) 
frSU© (9 4 19) / a 
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